The great divide: understanding the role of media and other drivers of the partisan divide in public concern over climate change in the USA, [2001][2002][2003][2004][2005][2006][2007][2008][2009][2010][2011][2012][2013][2014] Jason T. Carmichael Abstract Recent scholarship has identified a large and growing divide on how Republicans and Democrats view the issue of climate change. A number of these studies have suggested that this polarization is a product of systematic efforts to spread doubt about the reality of climate change through the media in general and conservative media in particular. However, research to date has largely relied on speculation about such a relationship rather than empirical evidence. We improve on existing research by conducting an empirical analysis of the factors affecting national-level, quarterly shifts in public concern about climate change between January 2001 and December 2014. Our analysis focuses on the potential role played by four factors that should account for changes in levels of concern regarding climate change: (1) media coverage, (2) extreme weather, (3) issuance of major scientific reports, and (4) changes in economic activity and foreign conflict. Some results suggest that partisan media influences beliefs in ways expected by communication scholars who describe Becho chamber^effects and Bboomerang^effects. Among other supporting evidence, we find that partisan media not only strengthen views of like-minded audiences but also when Republicans are presented with opposing frames about climate change from liberal media, they appear to reject the messages such that they are less concerned about the issue. Findings also demonstrate that the dissemination of science increases concern about climate change among Democrats but has no influence on Republicans. Finally, extreme weather does not increase concern among Democrats or Republicans. Implications for future research are discussed.
Although there is a significant partisan divide on climate change in the USA, this polarization has not always existed. One of the earliest polls on the issue (1989) conducted by the Gallup Organization asked respondents how worried they are about global warming. The results showed that partisan differences on the issue were virtually non-existent, with 67% of Democrats and 66% of Republicans indicating that they worried a great deal or fair amount about global warming. Just over a decade later (2001) , Gallup repeated that poll and showed that a sizable partisan gap of 27% percent had emerged, which has not only persisted but increased since that time. In fact, when Gallop asks the same question in 2010, the gap between Republicans and Democrats had grown to 42%. Finally, in the 2016 Gallup Survey, this gap had risen to a 44% difference between Democrats, with an 84% level of concern, and Republicans, with a 40% level of concern. Perhaps most puzzling is the fact that this growing partisan divide emerged as the scientific community reached a near consensus on anthropogenic climate change (97% of the related science according to Cook et al. 2013) . While a number of studies have attempted to explain the inconsistency between the scientific consensus and public views, only a handful have carefully examined the role that partisan media may play. More importantly, no previous study has assessed if and how a partisan media effect may vary according to the party of the audience. This void in the existing literature represents a rather substantial oversight given that a number of scholars have pointed to a sophisticated and coordinated denial movement operating through conservative media to increase doubt about climate change among an ideologically receptive audience (Dunlap 2013; Dunlap and McCright 2011) .
The goal of the present study is to move beyond the bulk of the existing scholarship in this area, which has largely focused on individual-level explanations to account for the divergent views on climate change, through an examination of partisan shifts in aggregate, national-level concern about climate change that have taken place between 2001 and 2014. Doing so will allow us to carefully consider factors that individual-level studies leave unexplored, such as the extent to which partisan media, along with several other socio-economic factors, may help explain why the divide between Republicans and Democrats exists and why it may have widened over time.
In the first part of the paper, we provide a brief overview of the relevant literature. Much of the work on climate change public opinion has pointed to several key factors including (1) the availability of climate science that is digestible to the general public, (2) economic conditions, (3) extreme weather, and (4) media coverage of climate. While informative, this research does not examine shifts in partisan public opinion, nor the potentially unique impact that partisan media may have. The goal here is to fill that void in the literature. Using indicators of aggregate, partisan (i.e., Republican versus Democrat) public opinion as the dependent variables, we run several time series regression models to examine the influence of partisan media, extreme weather events, availability of scientific information, and a series of structural control variables on partisan public concern over climate change. Before providing a more detailed discussion of our methods and findings, we will present an overview of the extant literature followed by a more thorough account of the factors that may influence public concern about climate change by political party.
Public opinion regarding climate change
A great deal of research has examined the determinants of individual beliefs regarding climate change. Much of this scholarship has borrowed heavily from psychology and social psychology and, as such, has sought to determine which factors influence individual beliefs, knowledge, and action regarding climate change (Marquart-Pyatt et al. 2011; Shwom et al. 2015) . While informative, there have been several critiques of this approach. In particular, these studies tend to ignore the social antecedents and the external determinants of attitudinal variation (Shove 2010) . This means that the origin and maintenance of the values that drive views remains largely unexplained. This issue was noted in a recent review of individual-level analyses of public opinion on climate change conducted by Capstick et al. (2015) . In their study, Capstick and colleagues note that BWhilst these types of analyses (i.e. individual-level) are useful for explaining the determinants of, and variability in public perceptions, they are however unable to account for movements in aggregate opinion over time which are influenced by broader sociocultural and political factors … a collective level analysis is more appropriate for understanding changes in public opinion over time.^(pg. 55). We follow this guidance here by adopting a macropolitical perspective to conduct an examination of interacting social processes that drive aggregate public opinion regarding climate change. Thus, the focus is not on assessing individual-level explanations about concern over climate change, but on the system level dynamics that may help us account for changes in nationallevel public opinion for members of each of the two main political parties in the USA.
A growing body of literature has analyzed aggregate shifts in partisan public opinion on climate change. At least three important studies have emerged from this research. First, drawing on 10 years of Gallop polling data, McCright and Dunlap (2011) reported a rather strong association between polarization on climate change among members of Congress and party divisions about the issue among the public. Again examining trends identified in three Gallop surveys (1990, 2000, and 2010) , Guber (2013) identified an growing partisan divide on a whole array of environmental issues, including climate change. While informative, these studies are limited in that they rely solely on information from a single public opinion polling firm and, more importantly, do not include measures of any factors that are believed to impact concern over climate change, such as scientific information, extreme weather, or media coverage. Thus, while these two studies make an important contribution to our understanding of climate change concern by identifying the partisan divide on climate change, they are unable to empirically demonstrate why such a divide exists.
Finally, Robert Brulle and colleagues (2012) employ a sophisticated statistical approach to examine shifts in overall climate change concern. Using an algorithm designed by political scientist James Stimson, they combined many public opinion polls administered by several polling agencies that asked about climate change into a single, quarterly measure of public opinion on this issue. With this aggregate measure of public concern about climate change, Brulle at al. could assess the influence of several factors including media coverage, extreme weather events, and several other potentially important control variables on the public's mood concerning climate change. Among other things, they demonstrate the important role that elite cues from politicians and economic factors play in shaping aggregate opinions about climate change. That said, they did not find strong statistical support for a unique media effect in this issue, claiming that the null finding may be due to the small number of cases available for analysis at the time of their study. Beyond having a short series to statistically assess, this paper did not analyze shifts in concern about climate change by political party. Instead, the authors focus exclusively on overall shifts in public concern. The goal of the present study is to build on this prior work by assessing a series of factors that theory and prior research have shown may influence aggregate, public concern over climate change, and to gain a better understanding of the factors that have led to the overall partisan divide on the issue. We outline the factors that may influence public concern about climate change below.
Determinants of aggregate shifts in public opinion on climate change
Since this is the first examination of national-level shifts in partisan concern about climate change, we adopt an exploratory approach in this analysis. We focus on four key factors largely established by previous scholarship examining overall national-level shifts in public concern about this issue. Additionally, because work in the field of communications has developed several theories that may help us explain why partisans may consume media messages differently, we pay close attention to how partisan media may influence partisan shifts in concern about climate change.
Level and nature of media coverage
An extensive body of literature (Dumitrescu and Mughan 2010; Zaller 1992) has shown that public opinion on certain issues is significantly impacted by both the frequency and prominence of related media coverage. However, frequency, prominence, and framing vary widely on some issues, in part, due to the partisan nature of contemporary media. This present phenomenon and the extent to which media markets are geared towards audience preferences have been well established by communication scholars (e.g., Feldman et al. 2015) . These studies provide important guidance about how partisan media may influence public opinion about climate change by party, demonstrating that partisan media tends to reinforce and solidify the pre-existing worldviews of audience members who share the partisan slant of the media outlet (AKA BThe Echo Chamber^see Jamieson and Cappella 2008) . However, when the audience is presented with messages conflicting with their previous notions, they tend to reject the messages and intensify their pre-existing beliefs. The latter effect is commonly referred to as the Bhostile media^effect (Sellers 2010; Stroud 2011, Gunther and Schmitt 2004) . Zhou (2016) extends the hostile media effect by suggesting individuals with strong prior beliefs may be Bgoal oriented^such that they engage in Bmotivated reasoning^which may lead them to ignore or reject divergent views. Per Zhou, a principle source of motivated reasoning is party identification and political ideology. Consequently, strong partisans often do not behave according to traditional expectations of political behavior, particularly in how they process opposing political frames. Zhou also points out that when motivated reasoners are exposed to opposing views, particularly about highly polarized political issues, the result may be to further intensify their preexisting views (what Zhou and others have called the Bboomerang^effect). Zhou provided strong empirical support for such an effect. His experimental research showed that when Republicans are exposed to information advocating for increased attention to climate change, their support for action declined and their overall skepticism of climate change actually grew.
These media effects are particularly relevant here because coverage of climate change in the partisan media is significantly different depending on the partisan slant of the outlet. In fact, scholars have demonstrated that conservative media has spread doubt among their largely conservative audiences about the reality of climate change in large part by calling into question the trustworthiness of climate scientists and their research Leiserowitz et al. 2010) . Other scholarship has found that watching Fox News, for instance, was correlated with lower levels of acceptance of climate science, while watching MSNBC was associated with greater acceptance of the relevant scientific evidence (McKnight 2010) .
If the above arguments can help explain reception to media coverage about climate change, the following four hypotheses can be established. First, when Republican-leaning media outlets increase coverage of climate change, we should expect Republicans to have lower levels of overall concern about climate change (i.e., the Becho chamber^effect). When progressive media outlets cover the issue, Republicans should be significantly less inclined to be concerned about the issue (Bhostile media^or Bboomerang^effects). Conversely, Democrats should not only be more concerned about climate change as moderate-to-liberal media outlets increase coverage about the issue (i.e., echo chamber effect) but also when Republican media outlets cover it more (i.e., hostile media or boomerang effect). Note that while we fully acknowledge that media segmentation (i.e., individuals will avoid news outlets that do not confirm their already existing beliefs (Wolfe et al. 2013: 185) ) exists and has been well documented (e.g., Jamieson and Cappella 2008), Figure S-1 in our supplemental material clearly demonstrates that such an effect is far from being complete. There is no prior work that examines how relatively moderate media outlets such as CNN or network televisions (i.e., ABC, CBS, NBC) might affect partisan audiences differently. We will explore these effects in our models but have no expectation for the direction of association.
Finally, several studies have examined the impact of late night comedy shows on overall climate change concern, especially The Daily Show and The Colbert Report (e.g., Brewer and McKnight 2015) . These shows tend to be more progressive and the audience tends to lean Democratic. In this analysis, we will assess the possibility that these comedy shows influence concern about climate change among Democrats and/or Republicans in ways similar to other progressive media outlets.
Extreme weather events
Another major factor believed to increase public concern over climate change is the occurrence of Bfocusing events^in the form of extreme weather events (Weber and Stern 2011). Focusing events are unusual or novel occurrences that are unexpected and garner immediate attention (Birkland 2006) . In many cases, these focusing events result in shifts in media attention to new areas or to new perspectives on an existing public issue. If this occurs, it resets the media agenda and can lead to increased coverage of the issue (Wolf et al. 2013: 180) . Extreme events, such as Hurricane Katrina, the long-term drought in California, or dramatic shifts in temperature or precipitation, may constitute focusing events that increase levels of coverage of climate change and, thus, possibly lead to shifts in public concern over climate change (Marquart-Pyatt et al. 2014) .
Empirical evidence supporting an association between extreme weather and public concern about climate change has been rather mixed. Several studies, mostly examining conditions at the local level, have shown that weather extremes including high temperature (Shao et al. 2014) , floods (Spence et al. 2011) , hurricanes, winter warming in snow country, and droughts (Hamilton et al. 2013 ) have been associated with greater concern about climate change. Other studies, however, have cast doubt on this relationship. McCright et al. (2014) , for instance, found that local temperature anomalies were not attributed to global warming. Of particular importance given our focus here on partisan differences in concern about climate change, two recent papers (Marquart-Pyatt et al. 2014 , McCright et al.2014 ) examined the role of weather anomalies on individuals accounting for political orientation and found that political ideology exercises a dominant influence on the perception of climate change and far eclipses the influence of weather events. In any case, it remains empirically untested whether a localized weather event is capable of shifting aggregate public concern about climate change for members of either political party. Since our media measures are national in scope, we do not examine local media effects. We acknowledge, however, that an aggregate influence would likely manifest through media coverage of the extreme weather.
Lack of scientific literacy
An often cited explanation for the lack of public concern regarding climate change is limited scientific climate change literacy among the general public (Bauer et al. 2007 ). Based on the notion of an information deficit, this approach assumes that information provision will increase levels of public understanding and thus concern over climate change (Stoknes 2014) . What the claim fails to consider is the role that conservative media has played in promulgating the notion that science, in general, and climate scientists, in particular, are not trustworthy . If this is the case, we should expect the dissemination of climate science to influence the opinions of Democrats and Republicans in different ways. For Democrats, this should increase concern due to Becho chamber' effects and decrease concern for Republicans due to Bhostile media^effects.
Perhaps the key events regarding the promulgation of scientific information about climate change are on the issuance of major scientific studies, such as the 6-7-year cycle of IPCC reports or the release of the quadrennial US National Climate Assessments (NCA) by the US Global Change Research Program. When these reports are released, they are widely covered in the media and offer the most recent science related to climate change. These reports are believed to provide an important link between the scientific communities' understanding of climate change and how the public views this issue. Additionally, Zhao et al. (2011) has shown that science-based news delivered through popular scientific magazines designed for a more general audience has a positive impact on individual concern and knowledge about climate change among readers of those magazines. However, Brulle et al. (2012) found no direct impact on public impact from the provision of scientific information at the aggregate level. To assess the possibility that the influence of scientific information on public concern varies by political party, we examine the potential influence of this factor separately for Republicans and Democrats. Because of the attack on science by Republican media, we would expect science to be negatively correlated with climate concern for Republicans and the reverse for Democrats, as they are likely more receptive to scientific information.
Shifts in macroconditions
Finally, environmental issues, broadly, and climate change specifically, are consistently ranked as a relatively low priority by members of the public when compared to several other issues such as economic conditions or military conflict. An analysis conducted by Kahn and Kotchen (2010) , for instance, found that fluctuations in the business cycle substantially influence levels of environmental concern. Scruggs and Benegal (2012) found that concern about climate change decreased during times of unemployment. Likewise, increases in unemployment and lower levels of income were both negatively associated with public concern regarding the environment. Additionally, external political conditions, especially armed conflict, shift attention to foreign affairs and away from internal concerns (Gelpi et al. 2009 ). Thus, these factors are treated as control variables in the analysis to ensure that their influence is examined and to see if they have a unique influence by political party affiliation.
Data and methods

Analysis
To estimate the determinants of over-time shifts in aggregate public concern about climate change by political party, we develop a quarterly time-series from 2001 to 2014. While the quarterly time series used here represents a substantial improvement over that used in previous scholarship, statistical limitations remain. In particular, having just 54 cases (number of quarters in the series minus 2 because the data was first differenced) offers us little flexibility in the estimation techniques we can employ and substantially restricts the number of explanatory variables we can consider in any given statistical model. To overcome this limitation, we opt to assess a series of restricted models broken into small but related blocks rather than assessing a single, exhaustive model. This approach improves the robustness of our results by reducing the risk that our point estimates will be degraded by a limited number of cases. 
The dependent variable
Independent variables
We constructed a quarterly database that includes all of the theoretically derived explanatory variables that may help explain changes in partisan public opinion. The specific sources for all measures in our study are included in the supplemental analysis available online. To gauge the influence of media on the opinion shaping process, we assessed the influence of several types of media, including the number of articles related to climate change in the New York Times (NYT) and Wall Street Journal (WSJ), as well as television coverage of the issue on a number of channels including ABC, CBS, NBC, PBS, CNN, MSNBC, and FOX news, as well as the late night comedy shows The Colbert Report and The Daily Show. Finally, the influence of radio coverage of climate change was assessed with the count of climate change stories covered by Rush Limbaugh and NPR.
We gauge the potential influence of scientific information with two separate indicators. The first is the count of climate-related stories in over a dozen popular scientific magazines such as National Geographic and Scientific America (see supplemental material for a list). We also include a dummy variable coded B1^in quarters when a major climate assessment report was released (IPCC, NCA, etc.). Localized weather extremes were assessed with two separate indicators. The first captures quarters where a hurricane made landfall on the continental USA. We also assess the possible influence of other extreme weather events using the weather extreme index created by NOAA (again, see supplemental material for details about the index). Finally, we assess our control variables using three separate indicators. The overall strength of the economy was measured using both the GDP and the unemployment rate, and we gauge the potential influence of the intensity of ongoing armed conflict using the number of US military war deaths in Iraq and Afghanistan. Figure 1 presents the CCTI for self-identified Republicans and Democrats between 2001 and 2014. Here, we clearly see that the gap in concern about climate change between Republicans and Democrats has grown substantially during this period, with Republicans increasingly less concerned about the issue while Democrats have become increasingly more concerned. While the sizable partisan gap illustrated in the figure has been well documented in the literature (e.g., McCright and Dunlap 2011; Guber 2013) , what has been ignored is why such divergence has taken place. The multivariate analysis presented below is intended to shed light on this largely unanswered question. Table 1 presents findings from our regression models. The models described below focus on assessing the effect that partisan media coverage of climate change may have on partisan public opinion. We borrow heavily from the prior research in the field of communications outlined. In particular, an essential component of this exercise is to determine if a partisan audience responds in ways similar to those described by communication scholars (e.g., Zhou 2016; Sellers 2010; Jamieson and Cappella 2008) . Despite some limitations, results from these models should offer insights into the growing partisan divide on climate change. Note that we present standardized regression coefficients to aid in interpretation and to establish an indicator of the magnitude of the effect for each variable.
Results
Trend information
Model 1 examines the influence of partisan coverage of climate change in two major print media outlets (NYT and WSJ) to see if such coverage can help explain levels of public concern about climate change and to see if such influences are distinct for members of both major political parties. Previous scholarship has demonstrated that news stories covering issues related to climate change in the NYT largely accept anthropogenic climate change and call for action, whereas those in the WSJ tend to be much more skeptical about climate change (see Feldman et al. 2015) . Given that the two newspapers present opposite frames about climate change, the communication scholarship outlined above would suggest that readers will respond positively to media messages that are consistent with their preconceived notions on the issue (i.e., the Becho chamber^effect) while those exposed to messages that run counter to their beliefs will not only reject the message but also reinforce and strengthen their pre-existing view (i.e., the Bhostile media^or Bboomerang^effects).
Results from model 1 provide at least some support for such claims. The findings show that Democrats are significantly more concerned about climate change when coverage of the issue increases in the NYT but are not affected by coverage in the WSJ. This is consistent with an Becho chamber^argument. All other results from model 1, however, do not reach statistical significance. It is noteworthy, though, that a single media outlet (NYT) accounts for 54% of the variation in concern about climate change among Democrats. This level of explained variation is higher than any other set of indicators we assess, suggesting that NYT coverage of the issue is the most powerful factor affecting concern among Democrats. Republicans, however, do not appear to be influenced by coverage of this issue in either the NYT or the WSJ. Model 2 assesses the influence of network TV news coverage of climate change. We see from the results that coverage of the issue on network television (ABC, CBS, NBC) does not influence opinions of Democrats but does increase concern about climate change among Republicans. Nothing in the communication literature would have led us to anticipate this outcome but it seems at least plausible that because network television may be relatively less partisan (when compared to cable news), coverage of climate change on network television may be less likely to produce a Bhostile media^effect and instead provides an opportunity for Republicans to reassess their position on the issue. As polling information continues to accumulate over time allowing for more sophisticated statistical modeling, future scholarship should explore this possibility further. The findings related to PBS in model 2 do, however, provide results much more in line with our expectations. As a more progressive television network, coverage of climate change on PBS likely acknowledges its existence and supports action. The findings show that increased coverage of climate change on this network is associated with a significant increase in concern about the issue for Democrats (Becho chamber^-e.g., Jamieson and Cappella 2008) but significantly less concern among Republicans (Bhostile media^effect-e.g., Zhou 2016; Sellers 2010) .
Model 3 presents the findings regarding the influence of cable news coverage of climate change. Here, we see that coverage of the issue on cable television does not influence Democrats' views on climate change at all. Concern among Republicans is also not significantly affected by most cable news coverage of the issue. A couple of exceptions exist. First, Republicans who claim to regularly watch The Daily Show or The Colbert Report are significantly less likely to believe in anthropogenic climate change. Again, this may be a function of the Bboomerang^effect described by Zhou (2016) . Republicans do, however, appear to be responding positively to climate change coverage on CNN. Much like the findings related to the influence of network television coverage of the issue on Republicans, it seems plausible that a Republican audience watching this channel perceives it to be less politically biased than other media outlets and is therefore less inclined to respond in a Bhostilem anner to the messages. Our final media model examines the influence of radio coverage of climate change. Here, we assess the potential contribution to climate change concern that is a function of coverage of this issue on Rush Limbaugh's radio show (conservative), as well as on NPR (progressive). The results from this model provide the most consistent support for our expectations. Echo chamber effects are supported by members of both parties. When Rush Limbaugh spends more airtime discussing climate change, Republicans are significantly less concerned about the issue. Similarly, increased coverage of climate change on NPR is positively related to concern about the issue for Democrats. Expectations for a Bhostile media^effect are also offered some support. Increased coverage of climate change by Rush Limbaugh increases concern about the issue among Democrats. While counterintuitive, this finding is consistent with the Bhostile media^effect described by Sellers (2010) .
Model 5 examines the role that the dissemination of science may have on climate change concern. Despite claims to the contrary (e.g., Stoknes 2014), greater frequency of relevant science does not appear to be influencing all members of the public equally. In fact, our results suggest that scientific dissemination in neither popular magazines nor major climate reports has any influence on the opinions of Republicans. This finding is not surprising given what we know about those who are more likely to consume conservative media. Hmielowski et al. 2014, for instance, have shown that conservative media use decreases trust in scientists which, in turn, decreases certainty that climate change is happening and/or that the consequences are real. Conversely, they show that those more inclined to watch non-conservative media have increased trust in scientists and are therefore more likely to believe anthropogenic climate change is a reality. Our findings are consistent with such a claim as we see that Democrats are positively influenced by coverage in popular scientific magazines. It is important to point out, however, that the release of major climate change reports (e.g., IPCC, NCA) appears to have no influence on overall levels of concern among members of either political party. It may be that because these reports are not readily digestible by the general public, they rely instead on journalistic interpretations of the issue in popular magazines. In any case, these findings shed light on why dissemination of scientific information will likely play only a minor role in convincing individuals that climate change is happening, particularly because Republicans do not appear to respond to science production on the issue. Additionally, these results challenge assumptions that increasing access to scientific information will influence overall public opinion.
Model 6 assesses the rather widely held view among scholars that extreme weather events can influence public opinion about climate change. Contrary to scholarly claims (e.g., Konisky et al. 2016) , extreme weather events do not influence aggregate public concern about climate change among Democrats. Republicans, however, do appear to respond to extreme weather, but in rather unexpected ways. The results suggest that when a greater share of the country is experiencing extreme weather, Republicans are less likely to believe in climate change. This is certainly not consistent with previous work but it seems at least plausible that during extreme weather events, media coverage of the events may link weather patterns to climate change. If that is the case, results from previous models would suggest that Republicans may harden their views against climate change during periods with extreme weather. Unfortunately, the small number of cases in our sample does not allow us to simultaneously test media effects and weather in the same model, which would allow us to assess this possibility. In any case, the null findings for weather among Democrats and the lack of concern due to hurricanes among Republicans suggest that extreme weather will likely not produce a sizable shift in nationallevel public opinion about climate change. This is likely the case because such events will typically only effect opinions in the locales directly affected by the extreme weather events.
The final model assesses the influence of structural shifts, particularly economic conditions and war deaths in Afghanistan and Iraq. Results for Democrats show that the only GDP has a significant influence on their beliefs. This suggests that when the economy is doing well (i.e., a growing GDP), Democrats are more likely to express concern about climate change. Findings for Republicans are consistent with those of Scruggs and Benegal (2012) who found that public concern about climate change decreased when unemployement rates are high. Importantly, no other model accounts for more explained variation in the outcome for Republicans.
Conclusion
In this analysis, we set out to assess the explanatory power of a set of factors that may help explain the growing partisan divide in aggregate public concern over climate change. Findings from our longitudinal analysis provided at least some evidence that partisan media plays a role in driving concern about this issue in ways consistent with expectations derived from the field of communications. The findings offer tentative support for both Becho chamber^effects and Bhostile media^or Bboomerang^effects. Several tests of media effects in our models show that media outlets are able to strengthen views held by their audiences when the framing is consistent with the audiences' pre-existing beliefs. Such findings lend support to claims about Becho chamber^effects advanced by communications scholars. Additionally, some results suggest that when media outlets present the audience with frames about climate change in ways that are not consistent with their pre-existing notions, rather than possibly reevaluating and updating their beliefs about the issue, they appear to strengthen their views. This effect is consistent with Bhostile media^or Bboomerang^effects (Zhou 2016) in which audiences are said to reject coverage that is inconsistent with their views, especially when they see such coverage as politically biased. But what happens when the coverage is presented by a more moderate media outlet? Prior research has not offered much guidance here but the results from the present study offer some insight that future scholarship should explore further. Some results show that when relatively moderate television networks (specifically network television and CNN) increase coverage of climate change, there is an associated increase in concern about climate change among Republicans. While we cannot make definitive claims, it seems plausible that when coverage of climate change is presented on more politically neutral channels, Republicans may be open to reconsidering their positions rather than respond in ways consistent with a Bhostile media^effect.
Beyond isolating important media effects, the analysis also assesses several additional factors that previous scholarship suggests should influence public concern about climate change. Despite expectations from previous scholarship, the dissemination of scientific information only increases concern about climate change among Democrats. Republicans, on the other hand, do not appear to be persuaded by the availability of scientific information on the issue. Additionally, local and regional weather extremes do not appear to have a measurable impact on aggregate concern about climate change among Democrats and, surprisingly, Republicans appear to grow less concerned about the issue during periods of extreme weather. The latter may be understood as a Bhostile media^effect (i.e., extreme weather may produce more media coverage supporting climate change action that Republicans respond negatively to). Specific testing of these possibilities will be more feasible as polling information on climate change continues to accumulate. Finally, macroeconomic conditions appear to influence concern about climate change for members of both political parties, but in somewhat different ways. During periods of economic expansion, Democrats grow more concerned about climate change. Republicans are significantly less concerned about climate change when unemployment rates are higher. These findings suggest that both Republicans and Democrats will be less concerned about climate change during periods of economic weakness.
These findings improve our understanding of the growing partisan divide on climate change. There are, however, several limitations of the study that future scholarship will need to address. First, the short time frame of analysis and number of cases limit the statistical strength of the analysis. Because surveys about beliefs in climate change are sparse prior to 2001, it is not possible to develop a longer time series analysis. This can only be remedied through the inclusion of more surveys over time. Such a limited time series severely constrains estimation options and the sophistication of the models we can consider. We were not able, for instance, to test a simultaneous model of all factors in our model, nor were we able to assess interaction effects because both would demand more degrees of freedom. Conducting statistical analyses with such a small number of cases may also explain the null findings we see here. As polling about climate change concern continues into the future, some of these factors may prove to have an impact on public concern about climate change. Secondly, the analysis does not take into account the well-documented variability in audience exposure to different media outlets. Studies have shown that the general public prefers to consume media that is consistent with their partisan identity (see Sellers 2010; Stroud 2011) , and that individuals will avoid news outlets that do not confirm their already existing beliefs (Wolfe et al. 2013: 185) . Our analyses were not able to account for this possibility. However, Figure S1 in our supplemental material shows that audience segmentation is not complete, as members of each party consume virtually all media sources. Future scholarship examining aggregate shifts in climate change concern should consider segmentation effects to determine how they may alter media influences on concern about this issue. Our study was also limited by the fact that we do not consider precise measures of the content of climate change coverage in our media measures. Instead, we rely heavily on prior work that has done content coding of a number of the media outlets we assess here. Future work should consider expanding content coding of climate change coverage to more media outlets. Finally, a great deal of attention has been given to the rise of Bfake news^and the potential influence such misleading information may have on shaping public opinion on a number of issues including climate change. While there is ample anochdotal evidence that fake news is being released to mislead the public, no comprehensive information on the dissemination of fake news specifically related to climate change currently exists. As more information on the dissemination of fake news becomes available, scholars should assess its influence on concern about climate change.
The most practical implication of this study is that it points to the dominant factors driving the growing partisan divide on climate change. In particular, the findings point to the powerful role that partisan media plays in reinforcing and strengthening opposition or support of climate change action. This would imply that to have appreciable shifts in aggregate public concern over climate change, the level, nature, and audience reach of media coverage would need to significantly shift. It also implies that the communications strategies focused on individual persuasion and information provision will likely be unsuccessful (Dunlap et al. 2016) .
